Uterine adenosarcoma has poor prognosis and management of this disease is controversial. We describe a case of sarcomatosis secondary to recurrent uterine adenosarcoma who underwent cytoreductive surgery (CS) and hyperthermic intraoperative peritoneal chemotherapy (HIPEC). A 52 year-old female presented with perimenopausal menometrorrhagia. She underwent laparoscopic hysterectomy and bilateral salpingo-oopherectomy with pathology showing uterine adenosarcoma. She developed a pelvic recurrence 2 years later. A pelvic exenteration was then performed and within 8 months, she recurred. CS/HIPEC with Cisplatin was performed. Six weeks post-operatively, the patient was found to have recurrence again. This case describes the use of CS/HIPEC as a treatment modality for uterine adenosarcoma with sarcomatosis. Despite CS and HIPEC, the patient developed an aggressive recurrence within six weeks of her surgery date. We recommend a multidisciplinary approach to this disease with the recognition that CS/HIPEC may offer little benefit as a salvage therapy based on this case.
INTRODUCTION
Uterine sarcomas are rare, accounting for only 1% of all gynecologic cancers and 3 to 7% of all uterine cancers. 1 The uterine adenosarcoma subtype occurs in less than 5% of uterine sarcomas. The poor overall survival and aggressive nature of the disease has been well documented. [2] [3] [4] Recurrence rates as high as 70 percent with traditional treatment modalities have forced practitioners to rethink treatment options in effort to improve both disease free and overall survival. 5 Cytoreductive surgery (CS) and hyperthermic intraoperative peritoneal chemotherapy (HIPEC) are established treatment modalities for gynecologic malignancies. The combination therapy for recurrent ovarian cancer confers a doubling of overall survival when compared to CS alone. 6 Large-scale studies of HIPEC and CS for uterine sarcoma are challenging given the rarity of the disease process, therefore outcomes are inferred from small case series. 7 The purpose of this report is to augment the existing literature describing the utilization of CS and HIPEC for uterine adenosarcoma. This is only the second case report of a patient receiving this treatment modality for uterine adenosarcoma.
CASE REPORT
A retrospective review of our institutional cytoreduction database from 2009 to 2015 was performed following Department of Surgery, Division of Surgical Oncology, Division of Gynecologic Oncology, City of Hope National Medical Center, Duarte, CA, USA approval by the institution review board. A total of 157 patients were evaluated for CS and HIPEC with 115 (73.2%) undergoing CS and HIPEC. One patient was found to have peritoneal sarcomatosis from a recurrent uterine adenosarcoma and underwent CS and HIPEC. Computed tomography (CT) of the abdomen and pelvis were obtained prior to all surgical interventions. The histopathology was reviewed for each procedure. A review of the literature was performed to gather information on epidemiology, natural history, and management of the disease.
A 52-year-old Korean-American female presented with perimenopausal menometrorrhagia. She had no past medical or surgical history and took no medications. Her social history for tobacco, drug and alcohol use were negative. Her family history consisted of pancreatic cancer in her father and paternal uncle who died at ages 52 and 62 years old, respectively. A broad workup for genetic predisposition for cancers was negative for known genetic mutations. Her initial evaluation revealed a polypoid mass protruding from the cervical os and she underwent laparoscopic hysterectomy with bilateral salpingo-oophorectomy prior to referral to our institution.
Pathology revealed a 5x5.5 cm, stage IIA uterine adenosarcoma with spread to the right ovary. Sarcomatous overgrowth, defined as sarcoma occupying at least 25% of the tumor, was present (Figure 1a and 1b). She was referred to our institution and then received 45 Gray of pelvic radiation.
Figure 1: Histology showing uterine adenosarcoma at (a) 100X and (b) 400X with >95% sarcomatous overgrowth.
At 24 months surveillance, CT of the abdomen and pelvis revealed a right anterior abdominal wall recurrence for which she underwent primary resection, which was then followed by adjuvant gemcitabine and docetaxel ( Figure  2a and 2b). She completed three rounds of chemotherapy but did not complete the full course secondary to severe fatigue.
At 32 months from her initial surgery, she presented with abdominal pain. A CT revealed a pelvic recurrence of her disease (Figure 2c ). She then underwent total pelvic exenteration, with creation of an ileal conduit and end sigmoid colostomy. Eight months following this procedure, surveillance CT scan again revealed recurrent disease at the right anterior abdominal wall ( Figure 2d ). An interdisciplinary tumor board recommended CS and HIPEC. The patient underwent a CS and HIPEC procedure with intraoperative findings of a peritoneal cancer index score of 9. A hemorrhagic mass was seen adherent to the right anterior abdominal wall ( Figure 3 ) and was resected en-bloc. Her completion of cytoreduction score was 0. HIPEC was performed using Cisplatin infused for 60 minutes at 41 degrees Celsius. Six weeks following CS and HIPEC, she presented with complaints of vaginal discharge. She was found to be tachycardic and hypotensive. Admission CT scan showed a complex multiloculated cystic mass, which was consistent with a recurrent uterine adenosarcoma. After a 
DISCUSSION
Uterine sarcoma is typically divided into three histopathological categories: leiomyosarcoma, carcinosarcoma and adenosarcoma. 1, 8 Uterine leiomyosarcoma is the most common (40%) while adenosarcoma only occurs in 5% of uterine sarcomas. 5 The adenosarcoma subtype typically portends good prognosis when compared to other histologic subtypes of uterine sarcoma; however, a quarter of these patients will ultimately die from their disease. 1, 9 Stage, depth of myometrial invasion, mitotic index, grade, and presence of sarcomatous overgrowth have been evaluated as prognostic factors. 1, 3, [9] [10] [11] Carroll et al found progression free survival, disease free survival, and overall survival were significantly worse in patients with sarcomatous overgrowth. Moreover, they showed sarcomatous overgrowth to be associated with more advanced disease. 3 This is consistent with other studies whereby 5-year overall survival is similar between adenosarcoma with sarcomatous overgrowth to carcinosarcoma at 22%. 12 Extrauterine disease has been found to have varying incidence between reports. The incidence has been reported between 2 to 8% in some series, but in the presence of sarcomatous overgrowth can be as high as 70%. 3, 5, 9, 12 On review of the histology, our patient had at least 90 percent sarcomatous overgrowth.
Current treatment modalities based on the National Comprehensive Cancer Network (NCCN) for uterine carcinoma recommend primary total abdominal hysterectomy with bilateral salpingo-oopherectomy. However, no consensus has been reached on adjuvant chemotherapy or radiation therapy given the rarity of the disease. 13 Recurrence is common, occurring in up to 77 percent of cases with sarcomatous overgrowth. Guidelines cannot be made regarding the benefit of secondary cytoreduction after disease recurrence since only observational studies have been performed, and no statistically significant, improved progression free survival has been published. 3, 14 CS and HIPEC have been utilized for peritoneal sarcomatosis secondary to gastrointestinal sarcomas, liposarcoma and uterine sarcomas, excluding adenosarcoma, with overall results similar to conventional therapies. 15 Only one case has been reported using CS and HIPEC for uterine adenosarcoma. This patient developed 4 separate recurrences requiring CS and HIPEC at each surgery, but was alive at 55 months post diagnosis. 7 Our patient similarly developed recurrent disease but the discussion of CS and HIPEC was only performed at her last surgery. Overall, her survival from time of diagnosis was 43 months.
The patient developed diffuse intraperitoneal disease recurrence and required admission only 6 weeks following CS and HIPEC, despite a completion of cytoreduction score of 0. Numerous reasons for disease progression can be proposed. Histologically, the tumor at the time of CS and HIPEC appeared similar to the histopathology at time of diagnosis, so it is unlikely that a different tumor biology caused the hasty progression of her cancer following CS and HIPEC. Also unlikely are surgical or mechanical components of CS and HIPEC. This is evident by a 55 month survival after 4 separate CS and HIPEC procedures in the other published case. 7 Uterine adenosarcoma, especially with sarcomatous overgrowth, portends a poor prognosis with current treatment recommendations. CS and HIPEC should be considered as a viable treatment modality. However, patients must be aware survival benefit, or lack thereof, cannot be established by the existing literature given the rare nature of the disease and treatment. If HIPEC and CS are attempted, they should be implemented early in the disease course as they can have significant morbidity as a salvage therapy. Large studies to investigate outcomes of uterine adenosarcoma and CS with HIPEC will be challenging and multidisciplinary teams should be utilized to care for patients with this challenging disease process.
We describe the second case of CS and HIPEC for sarcomatosis secondary to uterine adenosarcoma. Given the rare nature of the disease, large prospective outcome based guidelines will be difficult to establish. A multidisciplinary approach should evaluate the benefit of CRS and HIPEC early in the disease course as it may offer little benefit as a salvage therapy.
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